Abstract. The development of the sensor network technology is playing more and more important role in our daily life. However, sensor data from different sources is hard to work together for lack of semantic. This paper proposed a solution to transforming sensor data to RDF based on SSN ontology. We design a XML-based mapping language (named SASML) which is used to annotate sensors and sources. Then, an algorithm (named SDRM) is designed to transform sensor data to RDF conforming to SSN ontology, based on the predefined SASML mapping file. Further, we have developed a prototype to demonstrate the effectiveness of our method.
Introduction
Currently, the research of sensor network [1] is significant and has been applied in different fields (e.g., the environmental monitoring, health care, agriculture [2] [3] ). However, since sensor data is usually isolated raw data observed by different sensors, the interoperability issues of these sensor data have arisen, which attracts lots of researchers to make sensor data become more semantic aware. Ontology provides a good way to link sensor data in a uniform and semantic style.
Semantic Sensor Networks ontology (namely SSN ontology) [4] , which has become a standard for semantic sensor network, is a good choice for applications in different fields, e.g. [5] , [6] , etc. However, how to transform sensor data from different sources to RDF conforming SSN ontology is a key issue to be solved for these applications using sensor data.
Recent years, lots of researches focus on the method of mapping sensor data to an existing ontology by using a specific mapping language such as D2RQ [7] , R2RML [8] . For example, [2] and [9] use D2RQ language and D2R server to process this issue. As we can see, these kinds of mapping languages are general for different data sources and ontology, and they are not especially designed for transforming sensor data to SSN ontology. Hence, they should be more complicated for the task of transforming sensor data to RDF based on SSN ontology. This paper proposes a more concise method to transform sensor data to RDF based on SSN ontology. We design a XML-based mapping language named SASML which is used to annotate sensors and sources. Then, an algorithm (named SDRM) is designed to transform sensor data to RDF conforming to SSN ontology, based on the predefined SASML mapping file. Comparing with D2RQ and R2RML, our method is easier to understand and is designed specially for the mapping between sensor data and SSN ontology.
The remainder of this paper is organized as follows. Section 2 mainly describes the method. Section 3 introduces the prototype system. In the last part of this article, we give the conclusion and future work.
Method

Method description
According to the fundamental principle of our system, we propose a method to convert the sensor data to SSN ontology. The goal of our method is to map the sensor data to the RDF which conforming to SSN ontology. The main steps of our method can be summarized as follows:
(1) We extract the meta information of the sensor data from data sources, and annotating the corresponding relationships manually using SASML schema which is a XML-based mapping file.
(2) The mapping file based on the SASML schema is created after annotating the corresponding relationships manually. The SASML mapping file includes the annotations of the data sources which is used for mapping and the sensors of the specific source.
(3) In the final step, the sensor data in data source can be transformed into RDF automatically by using the predefined correspondences between elements of SASML and SSN ontology via SDRM algorithm.
The definition of SASML
We design a XML-based mapping language SASML. The schema of SASML includes two main parts, i.e. source mapping and sensor annotation. Source mapping annotates the information of different sources which is needed to be used for mapping. In source mapping part, the id column, observation value column, observation time column of source should be given. Sensor annotation is the annotation for the basic information of each sensor of the specific source. In order to enrich the semantic of sensor data, users can add additional information such as type of the sensors (e.g. temperature, humidity) as well as the unit of the values (e.g. Celsius, RH) in sensor annotation
The generated mapping file is based on SASML schema to store the corresponding relationships, and provides enough information for automatically transforming the sensor data into the RDF which conforming to SSN ontology. The segment of SASML mapping file is shown as follow. 
The description of SDRM algorithm
We have designed an algorithm SDRM (Sensor Data to RDF Mapping) to transform the sensor data into RDF according to a data source, a mapping file SASML and the correspondences of the SASML and the SSN ontology. First of all, we parse the elements of sensors and sources in the mapping file by using DOM, and get the corresponding classes and properties in the SSN ontology. Secondly, the instances of the SSN ontology are created by the information which is parsed in first step and the sensor data in the database. Finally, according to the correspondences of SASML and SSN ontology, RDF triples will be created and connected. The instances will be linked using object properties and the value of sensor data will be attached with the instances through data properties. Hence, the sensor data of different data sources are transformed into RDF triples automatically.
The experimental prototype
In order to facilitate the process of create SASML mapping file as well as transforming sensor data to RDF, we have developed a tool prototype to provide an interactive GUI for users. For the experimental prototype, we use MySQL database to manage sensor data. We develop it using NetBeans 7.3 to implement the interface for users.
In the GUI of the prototype, users can complete the annotation of sensors and sources via two areas (i.e., SourceMapping and SensorAnnotation) according to the schema of SASML. Moreover, the interface can generate the mapping file automatically and display the result RDF according to the mapping document.
Conclusion and Future Work
This paper proposes a method of transforming sensor data into the RDF conforming to SSN ontology. A mapping language especially for sensor data and SSN ontology is designed, and the corresponding transformation algorithm is implemented. Although our solution is easy to use, the diversity of sensor data sources should be considered further. Therefore, in the future, we will strengthen the software tool system and enhance the commonality of the proposed solution to be applied in more cases.
